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How to describe your data ll

Q1 using the NORMAL curve shown below, answer the following 
questions: (answers will be underlined)

A. The normal curve is a bell shaped curve. 
B. The total area under the curve is equal to 1 (100%) .
C. 68% of the area lies between (mean-sd) and (mean+sd).
D. 95% of the area lies between (mean-2sd) and (mean+2sd). 
E. 99% of the area lies between (mean-3sd) and (mean+3sd).
F. Normal distribution can be standardized in terms of a quantity called 

                  Observation - Mean 
      Z = ------------------------------- , what do you call this Z : standard normal deviate
                   Standard deviation

 Looking at the graph, fill up the following: 

A. what is the area lies between (-1 ≤ Z ≤ 1) ?   68.27%
B. what is the area lies between (-2 ≤ Z ≤ 2) ?   95.45%
C. what is the area lies between (-3 ≤ Z ≤ 3) ?   99.73%

standardized normal curve (mean 0 and variance 1) is shown below:Q2

Z is how many standard deviations are you away from the mean



How to describe your data ll

Q3 To find the shaded area under normal curve from mean to z value 1.45 
using z tables. 

Solution: 0.4265 (42.6%)

Table : Standard Normal Distribution – Area from 0 to Z value



How to describe your data ll

Q4 If the distribution of heights of persons in a city has mean height 65” 
and sd 2”

a) Find the Proportion of persons whose height exceeds 68“

ANSWER: Normal deviate = Z = (X-mean)/sd = (68-65)/2 = 1.5

The z table gives areas from 0 to z. But, now we want the area from z to infinity. 
This gives us proportion of persons whose height exceeds 68’.
We know the area from 0 to infinity is 0.5. so, if we subtract area of 0 to 1.5 from 
0.5, we get the area from z to infinity.

Area from 1.5 to infinity = (0 to infinity) – (0 to 1.5)
                                     = 0.5 – 0.4332
                                     = 0.0668 = 6.68%
That is, there are nearly 7% of persons whose height exceeds 68"

b) Find the proportion of persons whose height is less than 60"

ANSWER: compute Normal deviate = Z = (X-mean)/sd = (60-65)/2 = -2.51

We want the area from -∞  to –2.5 because we want the proportion of persons 
whose height is less than 60”. 
The z tables give areas from 0 to z .We know the area from 0 to infinity is 0.5. So, if 
we subtract value of 0 to 2.5 from 0.5, we get the area from z to infinity. 
Area from 2.5 to infinity = (0 to infinity) – (0 to 2.5) = 0.5 - 0.4938 = 0.0062 = 0.6% 
There are nearly 0.6% of persons whose height is <60”

Proportion = percentage , probability = number

1. Negative go to the left direction from the mean, positive go to the right from the mean
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c) Proportion of persons whose height is in between 64" & 67”

ANSWER: First, find Normal deviate for 64”   
Z1 = (64 – 65)/2 = -0.5     
Next, find Normal deviate for 67”     
Z2 = (67 – 65)/2 = 1 
We want the area from -0.5 to 1  
Z table gives area from 0 to z.  
We know area from -0.5 to 0 is same as area from 0 to 0.5 
Hence, answer to the problem is to add the areas              
Area from 0 to 0.5 and from 0 to 1
Area from 0 to 0.5   = 0.1915 
Area from 0 to 1      = 0.3413 
Area from -0.5 to 1 = 0.5328  = 53.28%

There will be 53% of persons whose height is in between 64" & 67”

Q4
If the distribution of heights of persons in a city has mean height 65” 
and sd 2”
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Q5 suppose cholesterol level in a healthy population follows normal 
distribution with mean cholesterol = 160 mg/dl and; S.D. = 25 mg/dl

a)  What percentage of population is likely to have a level more than 210 mg/dl?

ANSWER: first we draw rough normal curve showing which area we want to find. 
Next, we want the area from 210 to the end. So, we find the z value corresponding 
to 210 mg/dl and find the area from this z to the end.

             Z = (x-mean)/sd = (210-160)/25 = 50/25 = 2 
            Area from 2 to end = (0.5) – (area from 0 to 2) “get it from the table”
           = 0.5 – 0.4772 = 0.0228 = 2.3% 

2.3% population is likely to have a level more than 210 mg/dl

b) What percentage of population is likely to have a level between 110 and 210 mg/dl?

ANSWER: here also draw rough normal curve and shade the area  from 110 and 210 mg/dl  
and then find the z values corresponding to 110 and 210 find the area from the z tables. 

Let z1 = (x-mean)/sd = (110-160)/25 = -50/25 = -2 
Let z2 = (x-mean)/sd = (210-160)/25 = 50/25 = 2

    Area from -2 to 2 = (area from -2 to 0) + (area from 0 to 2)
    Area from -2 to 0 = area 0 to 2 because of symmetry, 
    Area from -2 to 2 = 0.4772+0.4772
                      = 0.9554 = 95.54%

95.5% of the population is likely to have a level between 110 and 210 mg/dl

● Or in a quick way, since it is 2 SD, we know that 2SD = 95.5% (check point D Page 2)

#
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05 suppose cholesterol level in a healthy population follows normal 
distribution with mean cholesterol = 160 mg/dl and; S.D. = 25 mg/dl

c) What percentage of population is likely to have a level below 160 mg/dl?

ANSWER: here also first draw rough normal curve and shade the area up to 
160 mg/dl and find z value corresponding to 160.  

        Let z = (x-mean)/sd = (160-160)/25 = 0             
        Area up to 0 = 0.5 = 50%

50% of population is likely to have a level below 160 mg/dl.

(NB: without calculation z itself, we can tell because 50% lie below mean value 
160 mg/dl)



Extra Q from Dr
suppose you have temperature reading follows normal distribution 
with mean 0 and; S.D. 1

A) Find the probability at < -1.5

ANSWER: 
1) Z = (x-mean)/sd = (1.5-0)/1= 1.5 = 0.4332 (from table)
2) 0.5-0.4332= 0.0668

B) Find the probability at < 1.23

ANSWER:
1) Z = (x-mean)/sd = (1.23-0)/1= 1.23 =0.3907 (from table)
2) 0.5+0.3907= 0.8907

C) Find the probability at > 2.22

ANSWER:
1) Z = (x-mean)/sd = (2.22-0)/1= 2.22 =0.4868 (from table)
2) 0.5-0.4868= 0.0132

D) Find the probability at < -1.75

ANSWER: 
1) Z = (x-mean)/sd = (1.75-0)/1= 1.75= 0.4599 (from table)
2) 0.5+0.4599= 0.95

E) Find the probability between -3 & -1

ANSWER: 
1) Z = (x-mean)/sd = (3-0)/1= 3= 0.4987 (from table)

            (1-0)/1=1 =0.3413 (from table)
2) 0.4987 - 0.3413 = 0.157

F) Find the probability between -1.25 & 1.95

ANSWER: 
1) Z = (x-mean)/sd = (1.25-0)/1= 1.25 =0.3944 (from table)

            (1.95-0)/1 =1.95= 0.4744 (from table)
2) 0.3944 + 0.4744 = 0.8688
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